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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a progressive drawing method capable 
of easily processing any material with poorer ductility. 

SOLUTION: In the method, both multiple series of punch 1 (1-1, 1-2, 1-3,...1-n-1, 
1 -n) and those of die 2 (2-1 , 2-2, 2-3,...2-n-1 , 2-n) with each diameter size phase 
down, respectively, are used to sequentially repeat the process of squeezing a 
cylindrical intermediate from a flat plate material 3 and then phase down an inner 
diameter of the intermediate, obtaining a cylindrical product with a desirable inner 
diameter. For each working process of this method, a punch having its outer 
diameter less than the size of an expected inner diameter of the intermediate for 
each repeated process including the thickness of the flat plate material, will be 
used. 
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CLAIMS 
[Claim(s)] 

[Claim 1] By repeating in order processing which presses out tubed intermediate 
field from plate material using two or more set Mino punch and the die with which 
path size becomes small gradually In the passing <a thing> on spinning 
approach of making the bore of said intermediate field small gradually, and 
obtaining the tubed product of a request bore The spinning approach 
characterized by using the punch which made the outer diameter smaller than 
the size which applied the thickness of said plate material to the schedule bore of 
the intermediate product in said each processing process repeated in said each 
processing process. 

[Claim 2] By repeating in order processing which presses out tubed intermediate 



field from plate material using two or more set Mino punch and the die with which 
path size becomes small gradually The spinning approach characterized by 
performing said processing, having prepared the oiling hole in the side face of 
said die, and supplying a lubricating oil in the die hole of said die from this oiling 
hole in the passing <a thing> on spinning approach of making the bore of said 
intermediate field small gradually, and obtaining the tubed product of a request 
bore. 

[Claim 3] The spinning approach according to claim 1 or 2 which used the duplex 
lance. 

[Claim 4] The spinning approach given in any 1 term of claim 1 which used the 
die made from the ceramics - claim 3. 

[Claim 5] By having two or more set Mino punch and the die with which path size 
becomes small gradually, and repeating in order processing which presses out 
tubed intermediate field from plate material using these two or more group Mino 
punch and a die In the passing <a thing> on spinning equipment which makes 
the bore of said intermediate field small gradually, and obtains the tubed product 
of a request bore, while an oiling hole is prepared in the side face of said die 
Passing <a thing> on spinning equipment characterized by an oiling means to 
connect with the oiling hole of said die being established, and enabling it to 
supply a lubricating oil in the die hole of said die through said oiling hole from this 
oiling means. 

[Claim 6] The cold cathode-ray tube which used the tubed product obtained by 
any one spinning method of claims 1-5 as a cup electrode. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the passing <a thing> on spinning 

approach and passing <a thing> on spinning equipment. 

[0002] 

[Description of the Prior Art] In the liquid crystal display which has a remarkable 
thing in the spread in recent years, the cold cathode tube (cold cathode 
fluorescence discharge tube) is mainly used as the light source for the back lights. 
Although the cold cathode tube has the electrode of the shape of a cylinder like 
object with base called a cup electrode as an object for electron emission, this 
cup electrode is manufactured by passing <a thing> on spinning. 
[0003] Passing <a thing> on spinning is processing which adds drawing in order 
using two or more set Mino punch and the die with which path size becomes 
small gradually. That is, in order to manufacture a cup electrode by passing <a 
thing> on spinning, processing which presses out tubed intermediate field from 
plate material using two or more set Mino punch and the die with which path size 
becomes small gradually is repeated in order, the bore of intermediate field is 
gradually made small by this, and a cup electrode is obtained as a cylinder-like- 
object-with-base-like product of a request bore. 

[0004] The conventional cup electrode was made from the large nickel of 
plasticity, and the passing <a thing> on spinning was comparatively easy. By the 
way, since it is called the improvement in brightness of a cold cathode tube, and 
reinforcement recently, niobium has been attracting attention as a cup material 



for electrode. However, niobium is lacking in plasticity. Therefore, spinning was 
very difficult and the old actual condition was that passing <a thing> on spinning 
becomes possible for the first time using the lubricating oil of a special 
presentation which uses the niobium ingredient of a special presentation and 
serves as a price of 100 times or more compared with the usual lubricating oil. 
That is, efficiently, I hear that it is not fully established and the cup electrode 
made from niobium has the manufacturing technology which can utilize the 
outstanding engine performance as a general-purpose article, although it excels 
and has a great hope as a cup electrode in future. 
[0005] 

[Problem(s) to be Solved by the Invention] The invention-in-this-application 
person etc. conducted the experiment which adds passing <a thing> on spinning 
to an ingredient lacking in plasticity on various conditions. Consequently, the 
phenomenon called "extract" according to ** drawing progressing, That is, 
intermediate field and the product in the middle of** drawing which the 
phenomenon in which an ingredient goes out tends to produce will be in the 
condition of fixing to a die. Even if it becomes impossible to pick out intermediate 
field and a product from a die and can take out picking, will damage intermediate 
field and a product in that case. It is in the middle of drawing, some ingredients 
tend to exfoliate, and producing the trouble of making a product producing a 
blemish because this minute ingredient piece that exfoliated adheres to a die, 
and these embrace the property of an ingredient. ** Independently Or it has 
turned out that it combines, and becomes an inhibition factor and passing <a 
thing> on spinning is made difficult. 

[0006] This invention is made based on the above knowledge, can avoid the 
above inhibition factors effectively, and aims at offer of the passing <a thing> on 
spinning approach which makes it possible to also process a scarce ingredient 
like niobium into plasticity easily, for example, and passing <a thing> on spinning 
equipment. 
[0007] 



[Means for Solving the Problem] By repeating in order processing which presses 
out tubed intermediate field from plate material using two or more set Mino punch 
and the die with which path size becomes small gradually about the above- 
mentioned object at a ****** sake in this invention In the passing <a thing> on 
spinning approach of making the bore of said intermediate field small gradually, 
and obtaining the tubed product of a request bore It is characterized by using the 
punch which made the outer diameter smaller than the size which applied the 
thickness of said plate material to the schedule bore of the intermediate product 
in said each processing process repeated in said each processing process. 
[0008] Moreover, by repeating in order processing which presses out tubed 
intermediate field from plate material using two or more set Mino punch and the 
die with which path size becomes small gradually about the above-mentioned 
object at a ****** sake in this invention In the passing <a thing> on spinning 
approach of making the bore of said intermediate field small gradually, and 
obtaining the tubed product of a request bore, it is characterized by performing 
said processing, preparing an oiling hole in the side face of said die, and 
supplying a lubricating oil in the die hole of said die from this oiling hole. 
[0009] Moreover, he is trying to use a duplex lance about the above-mentioned 
passing <a thing> on spinning approach in this invention. 
[0010] Moreover, he is trying to use the die made from the ceramics about the 
above-mentioned passing <a thing> on spinning approach in this invention. 
[001 1] Moreover, by having two or more set Mino punch and the die with which 
path size becomes small gradually about the above-mentioned object at a ****** 
sake in this invention, and repeating in order processing which presses out tubed 
intermediate field from plate material using these two or more group Mino punch 
and a die In the passing <a thing> on spinning equipment which makes the bore 
of said intermediate field small gradually, and obtains the tubed product of a 
request bore, while an oiling hole is prepared in the side face of said die An oiling 
means to connect with the oiling hole of said die is established, and it is 
characterized by enabling it to supply a lubricating oil in the die hole of said die 



through said oiling hole from this oiling means. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained. And it is shown. [ the configuration of the passing <a thing> on 
spinning equipment used for operation of the passing <a thing> on spinning 
approach which starts the 1st operation gestalt at drawing 1 ] [ **] [ type ] Passing 
<a thing> on spinning equipment Path size and two or more punch 1 (1-1, 1-2, 1- 
3, .... 1-n-1 , 1-n) by which the size specifically becomes small gradually, Similarly 
he has path size and two or more dies 2 (2-1 , 2-2, 2-3, ....2-n-1 , 2-n) with which 
the path of die hole 2H specifically becomes small gradually corresponding to the 
size of punch 1 , and is trying to become these punch 1 and a die 2 
corresponding in path size, and constructing. 

[0013] The plate material 3 for processing is sent in between these punch 1 and 
a die 2. In this sending, spreading of a lubricating oil is made by the plate 
material 3 similarly in the passing <a thing> on spinning currently made from the 
former. The plate material 3 sent in while applying the lubricating oil moves 
forward receiving drawing repeated in order by punch 1-1, 1-2, 1-3, .... 1 -n-1 , and 
1-n and die 2-1, 2-2, 2-3, ..2-n-1, and 2-n. pass this processing process in 
drawing 2 -- the condition of the plate material 3 which is is shown. The 
intermediate field 4 (4-1 , 4-2, 4-3, ....4-n-1) of the shape of a cylinder like object 
with base to which a bore becomes small gradually are pressed out in order by 
the plate material 3, and the product (for example, cup electrode for cold cathode 
tubes) 5 of a request bore is eventually pressed out. 

[0014] Here, the place by which this invention is characterized is made a little 
smaller than "W+t" which added thickness t of the plate material 3 to the die 
aperture W of the die 2 with which size R of punch 1 corresponds. That is, by this 
invention, it is made to make punch size R into "R=W+t-alpha" to having 
performed processing (generally called "cover printing") which enlarges punch 
size R a little and is made into "R=W+t+alpha" from "W+t" in the conventional 
passing <a thing> on spinning. Although the values of "alpha" differ somewhat 



according to the material property of the plate material 3, if they are the cases of 
the ingredient which has a property like niobium, for example, they will turn into 
about 0.1 - 0.5% of the value of "W+t." 

[0015] Thus, by considering as the processing conditions of "R=W+t-alpha", an 
ingredient lacking in plasticity can also prevent generating of "extract" effectively, 
and the passing <a thing> on spinning of it becomes possible. The following can 
be guessed as the reason. That is, if common "cover printing" is added by the 
conventional processing, the amount of "stretch" produced so much in plate 
material will become large, and this will become the big cause make it easy to 
produce into an ingredient lacking in plasticity "to extract." On the other hand, if it 
is made the processing conditions [ as / in this invention ] of "R=W+t-alpha", 
generating of "extract" can be effectively suppressed also for a scarce ingredient 
to plasticity by controlling "stretch" of an ingredient consequently, and the 
passing <a thing> on spinning will become possible. 
[0016] It is also effective in generating of "extract" to adjust a punch size as 
mentioned above, and also to use a duplex lance. As shown in (a) of drawing 3 , 
when a duplex lance puts the circular units 7 and 8 of a duplex into the perimeter 
of the converging section 6 of the plate material 3 and narrows them down by 
punch, as shown in (b) of drawing 3 , it is the structure of giving relation of the 
plate material 3 and a converging section 6 at the bond points 9 and 10 of a 
duplex. Such a duplex lance works to equalization of the stress in a converging 
section 6 etc., and is considered to function on preventing generating of "extract" 
as the result. 

[0017] The important section of the passing <a thing> on spinning equipment in 
the 2nd operation gestalt is simplified and shown in drawing 4 , and the structure 
of the die used with this passing <a thing> on spinning equipment at drawing 5 is 
simplified and shown. The oiling hole 21 is formed in the side face so that the die 
20 in this operation gestalt may be looked at by drawing 5 . He is trying for this 
oiling hole 21 to reach the die hole 20 in the condition of penetrating the side face 
of a die 20. Although there are especially no conditions in the installation location 



of the oiling hole 21, usually it prepares in the location which approached the 
bottom a little in the height direction of a die 20. 

[0018] On the other hand, the fuel service nozzle 22 used as an oiling means 
makes passing <a thing> on spinning equipment correspond to each dies 20a, 
20b, and 20c and ....20n, and prepares and is in it. And it enables it to supply a 
lubricating oil intermittently at constantly suitable spacing for die hole 20H of a 
die 20 by connecting this fuel service nozzle 22 to the oiling hole 21 of a die 20. 
Supply of the lubricating oil to such a die 20 will be replaced with spreading of the 
lubricating oil to the plate material same in the passing <a thing> on spinning 
currently made from the former, or, in addition, will be made. 
[0019] Although it is what was mentioned above in the inhibition factor which 
makes difficult passing <a thing> on spinning of the scarce thing ingredient of 
plasticity, the "slipping nature" to the die of plate material has influenced also to 
these any, and the effect of "slipping nature" is large to especially ** and **. 
Supply of the lubricating oil of die hole 20H through the oiling hole 21 functions 
on raising substantially the "slipping nature" to the die of plate material to such an 
inhibition mechanism. Consequently, it becomes possible to make passing <a 
thing> on spinning easily, without using a lubricating oil also with the scarce 
special ingredient of plasticity. That is, things will become possible, if it produces 
"extract" or generating-trouble with which it is in the middle of trouble [ which the 
intermediate product in the middle of drawing etc. fixes to a die ], or drawing, and 
some ingredients exfoliate passing <a thing> on spinning is made that what is 
necessary is just to use the common lubricating oil usually used for the target 
with the large ingredient of plasticity like nickel as a lubricating oil. 
[0020] Thus, although the "slipping nature" to the die of plate material is raised 
and the passing <a thing> on spinning of the scarce ingredient of plasticity 
becomes possible by things, about this, the "slipping nature" in connection with 
the raw material of the die itself may influence. Then, it will become still more 
desirable if a die 20 is formed by the high ceramic material of "slipping nature." 
[0021] Adjustment of the diameter of punch explained above, adoption of a 



duplex lance, supply of the lubricating oil to a die, and adoption of the die made 
from the ceramics function on the difference of extent removing an inhibition 
factor [ in / in each of a certain thing / passing <a thing> on spinning ], and 
especially supply of the lubricating oil to a die functions effectively. And possible, 
it combines suitably and these can also be used [ also using independently 
according to the property of an ingredient, or ]. 

[0022] The general structure of a cold cathode tube is shown in drawing 6 . The 
cold cathode tube has the cylinder-like-object-with-base-like cup electrode Ce as 
an object for electron emission so that it may see in drawing, a cold cathode tube 
is simple for long lasting electrode structure with little generation of heat, and 
narrow-diameter-izing is easy for it -- etc. - it has the description and is suitable 
especially as the light source for the back lights of a liquid crystal display. The 
cup electrode Ce in such a cold cathode tube can be mentioned as spinning 
product most effective in applying the passing <a thing> on spinning approach 
and passing <a thing> on spinning equipment by this invention which was 
explained in the top. The cup electrode Ce replaces with the conventional nickel 
ingredient and especially, made from the scarce niobium (Nb) of plasticity serves 
as spinning product most effective in applying this invention. 
[0023] 

[Effect of the Invention] without according to this invention, producing "extract" or 
generating the trouble with which it is in the middle of the trouble which the 
intermediate product in the middle of drawing etc. fixes to a die, or drawing, and 
some ingredients exfoliate also about the scarce ingredient of plasticity, as 
explained above, if passing <a thing> on spinning is made, it will be alike so that 
things may be made. And this becomes possible to manufacture stably for 
example, the cup electrode made from niobium etc. by low cost. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the passing <a thing> on spinning 
equipment used for operation of the passing <a thing> on spinning approach 
concerning the 1st operation gestalt. 

[Drawing 2] pass a passing <a thing> on spinning process - it is drawing 

showing the condition of the plate material which is. 

[Drawing 3] It is an explanatory view about a duplex lance. 

[Drawing 4] It is the top view in which carrying out simple [ of the important 

section of the passing <a thing> on spinning equipment in the 2nd operation 

gestalt ], and showing it. 

[Drawing 5] It is simple structural drawing of the die used with the passing <a 
thing> on spinning equipment of drawing 4 . 
[Drawing 6] It is common structural drawing of a cold cathode tube. 
[Description of Notations] 

1 Punch 

2 Die 

3 Plate Material 

4 Intermediate Field 

5 Product 
20 Die 

20H Die hole 



21 Oiling Hole 

22 Fuel Service Nozzle 
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[Drawing 1] 
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^A^i, ^ ^ > i-XM 0 Ss^'^t: H 3 <5D (b) tjjrti 
3 K , ¥KM 3 1 ^ 0 6 woSrtf 9 & Xfi^^r ? jS 
9, i ot^-isflfietfcs. <r^)J;a=SrXfi7y^ 

[ o o 1 7 ] H4t, m2cr>mmmizmm3m<Q 
o spx^MT-ffl^ i> offiit^ mmt ix ^-t. *m 

fflgmztsfti ?'A 2 0 (4, El 5 tl,^ixS ± D t, t 
<OfflliBt*&m 2 1 #i£tt £>*IT M.; tO^fiTL 2 1 

«, 2 o«fMH^mat-«>«^t"^?L2 oizs< 

(i^V^s ^'W 2 OcO^S^-fftlT'^TWtS^^fi^ 

[oois]-^, )i}iK9jpx^t(i, tmmt 

ti:Z>m&JX)V2 2fj^XA 20a, 20b, 20c, 

2 0ntSje§*Tiaft^V^„ ^tTZ«fi 

7X^2 2 &r-f 2 0 «B3?L2 1 tgMt"l> ^ fc T", 
¥A 2 0<0^>f ?L2 0 Ht'g^tfeSV^igS^ralPi 

xmm\zfm m*\mx% s i a K3*ro>* . 

io=flr^>f 2 0/\OiF4il^f±m, fi»^£;fiT 
[0019] SEtt^^L^OWSO)»J0JDX^ffl 

mmLxm. mz®kmz\% r^ottj 
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c\t%< ^mzmmmmxmt^ t mmtzz. 
v wfmmmzm^tiz v^-m^mmm 

^-^'Mittf l> b 5 k £%*e § S ; k JUfBI 

mnnwxitc-tkik mm k%h. 

[ 0 0 2 0 ] ;<7) «t a TSWo^M r il 0 

[0 0 2 1 ] ^±T"lML/-c^°yf-S^^. xs^y 

^mx^mummmmK^zmmi. m^4^ 

mmmzmtxmkxm\^c\ 1 1 «rfrrc& 0 . 
mmzm^b^xm^ z t t wc** . 
[0022] mixmmnHBtmmTfit. miz 
&t>ti& i o tztfsmsmte. vmmmt ix^mvi 

$>&%kcDwm^i. « B H «i«^7^^ 



b ) t fj v rmsc e 3&t*iiBg^ irntz* <n 

[0023] 

^mi^th zk%<. mmm o mxm-tk i k vx 

[@ffi^©#^IFJ] 

[ 0 1 ] m 1 sonsiMfcffi s miiiK d MTumcomm 

izm^tthBMm 0 JDXgM^m^at-fe !> . 
[02] D JnX}IfS^gT t ^ 5 TKWto^FJ^^ 

[03] zAyyMz^x^mmmxhh, 

[04 ] IS2^Mt^FJtfc{tl>]Iil^0JllXSE^ 

MimmixTKt^mmxfoi . 

[05 ] H4<7)JIiS^0ilDXgafffl^^tlSr^^ffi 

me] ttmwgco-mmmwmx'foi . 
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